Welcome to the 23 rd IEEE International Semiconductor Laser Conference, ISLC 2012 at the San Diego Mission
In the context of the recent rapid progress on whole new types of light emitting devices including Microlasers, Random lasers and Photonic Crystal Lasers amongst others, we have devoted the Monday evening Rump Session to the fundamental question: "What is a laser?" Peter Blood will chair this session where all are encouraged to participate! ISLC also has a tradition as a single session conference with space made in the program for discussion and debate and we believe it is important to maintain these qualities. With a Monday to Wednesday format this means that the number of submissions that can be accepted is limited and we thank the dedicated technical program committee for assembling an outstanding program. We note the tremendously high standard of all of the submissions and trust that all attendees will be able to fully participate in the discussion of the excellent 45 contributed oral and 32 contributed poster presentations. We remind poster presenters that we have a rapid fire poster preview session on Tuesday afternoon for them to provide a 1 minute summary of their work -again traditionally one of the conference highlights. We have also included a total of 7 outstanding invited speakers on a number of timely topics in appropriate sessions.
We would like to pay tribute to the dedication and hard work of the various conference committees and to the staff of the IEEE Photonics society. Without their expertise and commitment this conference could not occur. We give further thanks to Gary Evans and the local organising committee. We rely on the technical program committee made up of 3 regional sub-committees led by Kent Choquette (Americas), Yuichi Tohmori (Pacific Rim) and Norbert Lichtenstein (Europe, Middle East & Africa) to assemble the high quality conference program.
Finally we would like to thank you for your contribution, for making this the premier conference that it is, and leave you to enjoy the conference and the beautiful southern Californian coast. Whereas only a few years ago the term "high-performance mid-IR semiconductor laser" was an oxymoron, recent advances by quantum and interband cascade lasers, as well as more conventional laser diodes, have filled the gap to the extent that practical devices are becoming available throughout the mid-IR spectral region. To assess this progress and its implications, the ISLC Workshop on Mid-IR Semiconductor Lasers will examine three interconnected topics: (1) Development status for each of the three main mid-IR diode classes; (2) How the advancing laser performance has benefited applications that until recently lacked suitable semiconductor sources; and (3) What additional laser capabilities are still desired by those developing commercial systems. The invited panelists will first review the current technical status in their areas of expertise, followed by questions from the audience and open-ended discussion.
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Panel Members/Presenters, Mid-IR Laser Applications:
Mid-Infrared Laser Based Trace Gas Sensor Technologies: Recent Advances and Applications in Environmental Monitoring and Medical Diagnostics, Frank K. Tittel, Rice University, USA This talk will focus on recent advances in the development of sensors based on infrared semiconductor lasers for the detection, quantification and monitoring of trace gas species and their application in atmospheric chemistry, medical diagnostics, life sciences, industrial process control and national security [1] [2] [3] . The development of compact trace gas sensors, in particular based on quantum cascade and interband cascade lasers, permit the targeting of strong fundamental rotational-vibrational transitions in the mid-infrared, that are one to two orders of magnitude more intense than overtone transitions in the near infrared. The architecture and performance of several sensitive, selective and real-time gas sensors based on near and mid-infrared semiconductor lasers will be described. High detection sensitivity at ppbv and sub-ppbv concentration levels requires a sensitivity enhancement scheme such as an optical multipass gas cell, cavity absorption enhancement technique, or photo-acoustic absorption spectroscopy [1, 4] . These three spectroscopic methods can achieve minimum detectable absorption losses in the range from 10 -8 to 10 -11 cm -1 /√Hz. Several recent examples of real world applications of field deployable gas sensors will be described.
Mid-Infrared Semiconductor Lasers for Defense and Commercial Applications, Tim Day, Daylight Solutions, USA
The mid-IR portion of the electromagnetic spectrum is an extremely fertile spectroscopic region. Quantum cascade (QC) lasers, first introduced in 1994, have expanded access to this region by offering wide gain bandwidths, high brightness, and high power in a compact package. Recent advances have expanded the wavelength range options from mid-infrared semiconductor lasers while the power and efficiency of the devices have continued to improve. These developments have enabled a range of defense and commercial opportunities, from infrared countermeasures and standoff detection in the defense area to environmental, process control and biomedical applications in the commercial arena. These and other applications will be reviewed in this talk.
Mid-infrared Laser-Based Trace Gas Analyzers for Environmental Monitoring and Isotopic Analysis, Joshua Paul, Thermo Fisher Scientific, USA Laser-based gas analyzers are undoubtedly gaining widespread acceptance in a variety of industries and applications, finally fulfilling their long-held promise of unmatched selectivity, sensitivity, and reliability. While the vast majority of these instruments operate in the near-infrared region due to the maturity and comparatively low cost of the associated laser sources, extending the range of these instruments into the mid-IR, with the obvious benefits of strongly increased absorption strengths and reduced spectral congestion, has remained challenging. To this end, Thermo Fisher Scientific has developed a mid-infrared laser absorption platform suitable for continuous field and bench-top analysis applications, based on relatively low-cost and reliable difference-frequency generation technology. Currently available offerings include analyzers for CH4, N2O, CO2, and CO, which meet the current WMO guidelines for sensitivity and accuracy. Additionally, we are developing CO2 and H2O isotopic analyzers, with the latter system leveraging emerging mid-IR diode laser technology.
Panel Members/Presenters, Mid-IR Laser Development:
Type-1 GaSb-Based Lasers Emitting from 2.5 to 3.7 µ, Kristijonas Vizbaras, Stephan Sprengel, Alexander Andrejew, Tobias Gründl and Markus-Christian Amann, Walter Schottky Institute, Germany
In this paper we present the state-of-the-art performance of GaSb-based type-I lasers in the spectral range from 2.55 to 3.73 µm. This spectral region is interesting for various gas-sensing applications. Many industrially and scientifically important gases such as methane, carbon dioxide, hydrogen sulphide etc. have strong absorption lines there. Additionally, from 3.5 to 4.5 µm a water absorption-free atmospheric window exists allowing easier accession of absorption lines. The produced ridge waveguide lasers (mounted episide-up on copper heatsink) are operating at and above room temperature (RT). Lasers in the spectral range from 2.5 to 2.7 µm operate continuous wave (CW) with extremely low threshold currents (70 A/cm 2 for a 2 mm long device). Devices emitting above 2.7 µm are using quinternary AlGaInAsSb barriers. At 3 µm emissions the maximum operation temperature reduces to 64°C. Best performances of type-I GaSb based lasers have been observed for wavelengths up to 3.4 µm. For wavelengths above, quantum cascade lasers proved to be more promising. Highest achieved RT emission wavelength for a type-I laser is currently 3.73 µm. Semiconductor laser performance in the 3 to 4 micron wavelength region has lagged behind lasers at longer and shorter wavelengths. However, recent advances by the group at the Naval Research Laboratory (NRL) have markedly changed this situation, and in a recent collaboration with the NRL group, we demonstrated high performance interband cascade lasers at 3.8 microns. We present a brief overview of this collaboration and then describe our more recent work extending these results to shorter wavelengths. In particular, we designed and grew four interband cascade laser structures at target wavelengths between 3.3 and 3.5 microns. Broad area (BA) devices with uncoated facets fabricated from this laser material have pulsed, low duty cycle threshold current densities of ~230 A/cm 2 at 300K, almost a factor of two lower than the ~425 A/cm 2 results obtained on the BA devices at 3.8 microns. Narrow ridge devices fabricated from the same material with 4 mm cavity lengths and HR-coated rear facets were mounted epi-side up and tested. Devices operating under cw conditions at 20°C had output powers above 50mW and threshold currents below 120 mA. These results will be described along with other test results from the same laser material.
Extending the Capabilities of Industrial Quantum Cascade Lasers to New Spectral Ranges and Higher Output Powers, Mariano
Troccoli, AdTech Optics Inc., USA Current requirements for industrial quantum cascade lasers range from high precision spectroscopic sources to high power lasers in the Watt range. The diverse application landscape that QC lasers are facing has propelled a major push towards the development of a wide range of QC laser designs, devices and systems that are now becoming fielded products. This presentation will outline the current development effort at AdTech Optics within the general area of mid-IR sources and the current and future solutions to even more demanding applications. AdTech's main focus is on the development and industrial manufacturing of QC laser chips and packaged devices covering the whole mid-IR range from 4 to 12 micrometers and providing sources both for both single-wavelength and high power systems. A hybrid integration of a surface emitting DFB lasers and a fully integrated transceiver CMOS chip was proposed for compact 100-Gb/s transceivers of optical backplanes and datacenter optical links. We demonstrate the planar integration of small footprint edge-emitting platelet laser diodes coaxially aligned with waveguides on silicon substrates using a modular technique compatible with CMOS circuitry, pretesting devices, and integration of multiple The first aging tests of DFB lasers on the hybrid Si platform show no significant degradation in threshold after 5000 hrs at 70°C. A conservative estimate for lifetime at 70°C is ~4000 hrs. A theory is developed for the gain versus injected current density under different tensile strains and doping densities. Many-body effects are included to account for energy renormalization modifications to the impact of n-doping. We have designed and fabricated integrated dual-wavelength lasers in which an array waveguide grating is used as intra-cavity filter to allow lasing on two wavelengths within a common amplifier of the device. We have fabricated high performance 1550nm both solitary lasers and the 12-channel arrayed DFB/SOA integrated widely-tunable-lasers with buried-heterostructure configuration in the AlGaInAs/InP system. An output power of 100mW was obtained for tunable lasers at 20°C. We will report on development of high performance DFB lasers for subnanosecond pulse modulation. In CW the lasers provide ~750 mW of linear power. Whilst operating in pulse mode they produce >3.5 W peak power. An extremely compact 1.3-µm, 4×25-Gbit/s TOSA was made by using monolithically integrated EADFB laser array with rear-grating DFB lasers. The dynamic extinction ratio and optical modulation amplitude are high enough for 10-km 100GbE. We demonstrated a 1.3-µm-range metamorphic short cavity laser with a high characteristic temperature (T0=200K). The bias current for 10-Gbps modulation at high temperature was reduced and we revealed the potential for low-power consumption operation.
12:00 PM -2:00 PM We present room temperature, continuous wave operation of laser diodes based on whispering gallery mode microcylinder and microring resonators featuring an emission wavelength at around 1.3 µm and lasing thresholds of a few mA. No flash photography will be used.
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